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(57) ABSTRACT

Methods and compositions are provided for increasing the
feed intake of lactating animals. Incorporation of sodium
sulfate decahydrate (glauber salts) into animal feed enhances
the feed intake oflactating animals. Glauber salts are particu-
larly effective as feed intake enhancers when the lactating
animals are under heat stress conditions. Lactating animals
provided with a diet supplemented with glauber salts in the
farrowing crate until weaning show an increase in the average
daily feed intake compared to animals without glauber salts in
their diet.

10 Claims, 3 Drawing Sheets
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Graph 1, Effect of Glauber salts on sow feed intake (BS-151 Grp 1)
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Graph 1. Effect of Glauber salts and room temperature on daily feed intake (BS-152)
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1
FEED INTAKE ENHANCER FOR LACTATING
ANIMALS

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is a continuation of and claims
priority of U.S. patent application Ser. No. 12/347,290, filed
Dec. 31, 2008, the content of which is hereby incorporated by
reference in its entirety.

BACKGROUND OF THE INVENTION

One of the challenges faced by swine producers is feeding
of'lactating animals. Generally, sows do not consume enough
feed during lactation to maintain their body weight. There is
a strong correlation between sow weight loss during lactation
and subsequent reproductive performance. Each additional
unit of feed consumed by a sow during lactation can be used
to preserve body weight and/or synthesize milk. Increasing
feed intake of sows during lactation can lead to improved
performance of breeding herds for swine producers.

Glauber  salts  (Sodium  sulfate  decahydrate;
Na,S04.10H,0), also known as sal mirabilis (miraculous
salt), have historically been used as a mild laxative. It gently
cleans the intestinal lining without dehydrating it. In swine
production, Glauber salts are commonly used to reduce con-
stipation in gilts and sows during and after farrowing.

The anhydrous form of sodium sulfate has been used to
remove accumulation of fluids from the mammary tissue of a
lactating animal. (See U.S. Pat. No. 4,452,779 to Cockerill)
Sodium sulfate anhydrous, however, decreases the palatabil-
ity of feed. Animal feed with high amounts of sodium can
reduce the feed intake in animals. (See U.S. Pat. No. 4,839,
171 to Nelson, M. I.)

SUMMARY OF THE INVENTION

In a first aspect, the present invention includes a method of
feeding lactating animals. The method includes providing
lactating animals an animal feed that includes sodium sulfate
decahydrate having a concentration between about 0.3 per-
cent by weight and about 2.5 percent by weight. The animal
feed is provided from farrowing to weaning.

In another aspect, the present invention also includes a
method of enhancing feed intake of lactating animals during
heat stress. The method includes providing animal feed that
includes sodium sulfate decahydrate wherein the concentra-
tion of the sodium sulfate decahydrate in the animal feed is
between about 0.3 percent by weight and about 2.5 percent by
weight.

In yet another aspect, the present invention includes a
method of making animal feed. The method includes incor-
porating sodium sulfate decahydrate into animal feed
wherein the concentration of the sodium sulfate decahydrate
in the animal feed is between about 0.3 percent by weight and
about 2.5 percent by weight.

In a further aspect, the present invention includes a feed
mix composition for lactating animals. The composition
includes sodium sulfate decahydrate wherein the concentra-
tion of the sodium sulfate decahydrate in the composition is
less than about 50 percent by weight.

In yet a further aspect, the present invention includes ani-
mal feed for lactating animals during heat stress. The animal
feed includes a grain based animal feed and sodium sulfate
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decahydrate at a concentration of between about 0.3 percent
by weight and about 2.5 percent by weight of the animal feed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the lactation feed intake by month. The
numbers over the lines indicate the number of litters used to
collect the data.

FIG. 2 shows the effect of Glauber salts on daily sow feed
intake.

FIG. 3 shows the effect of Glauber salts and room tempera-
ture on daily feed intake.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

The present invention includes the use of sodium sulfate
decahydrate as an animal feed intake enhancer. Addition of
sodium sulfate decahydrate (glauber salts) to the diets of
lactating animals can significantly increase the amount of
feed consumed by a lactating animal. Compositions with the
glauber salts can be combined with animal feed to increase
the average daily feed intake of lactating animals. Glauber
salts are particularly effective as feed intake enhancers when
the lactating animals are under heat stress, i.e. during the
summer months.

It has been surprisingly found that the incorporation of
sodium sulfate decahydrate to animal feed increases the feed
intake of lactating animals such as sows. This increase in feed
intake can lead to improvement in sow and litter performance
and higher productivity of a breeding herd. Moreover, the
feed intake is enhanced during warm weather. Generally,
weight loss in lactating animals is more pronounced during
warm weather. The present compositions and methods can
advantageously be used to enhance feed intake in lactating
animals when ambient temperatures are greater than about
72°F.

Sodium sulfate decahydrate is commonly referred to as
glauber salts and the two terms will be used interchangeably
herein.

The present invention includes a variety of feed intake
enhancing compositions. All of the feed intake enhancing
compositions of the present invention include sodium sulfate
decahydrate. The feed intake enhancing compositions can be,
for example, a premix, a feed mix, or a complete animal feed.

In some embodiments, the feed intake enhancing compo-
sitions can include a premix. The premix generally includes
sodium sulfate decahydrate and a carrier. A variety of carriers
are available and known in the art and these include magne-
sium mica, calcium carbonate, rice hulls, soybean meal, beet
meal and the like. In some preferred embodiments, magne-
sium mica is used as a carrier. The premix can also include
other components such as mineral oil, mold inhibitors and the
like. The concentration of sodium sulfate decahydrate in the
premix can vary. Preferably, the concentration of sodium
sulfate decahydrate is between about 40 percent by weight
and about 60 percent by weight. More preferably, the concen-
tration of sodium sulfate decahydrate in the premix is about
50 percent by weight. The concentration of the carrier in the
premix can vary is generally between about 40 percent and 60
percent by weight.

In some embodiments, the feed intake enhancing compo-
sitions can be feed mix compositions that include feed com-
ponents combined with a premix composition described
above. The feed mix compositions generally include sodium
sulfate decahydrate with a carrier and a variety of feed com-
ponents. The amount of sodium sulfate decahydrate in the
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feed mix composition can vary. Generally, the sodium sulfate
decahydrate is less than about 50 percent by weight of the
feed mix composition. Feed mix compositions containing 50
percent by weight or more can form large clumps and are not
particularly amenable to use for embodiments utilizing bulk
flow techniques. Preferably, the concentration of the sodium
sulfate decahydrate is less than about 40 percent by weight of
the feed mix composition. More preferably, the concentration
of the sodium sulfate decahydrate is between about 12.5
percent by weight and about 25 percent by weight of the
composition.

The feed mix compositions may include a number of other
feed components include grains, salts, fat, animal protein
products, trace minerals and other components found in ani-
mal feed. Grains or grain products can include, for example,
wheat, corn, oat, soymeal, and the like. Fats can include, for
example, yellow grease, soybean oil, corn oil and the like. In
one exemplary embodiment, corn, soymeal, calcium carbon-
ate, plasma protein and choice white grease were included in
the compositions.

The feed mix compositions of the present invention that
include the glauber salts can be combined with complete
animal feed to obtain improved animal feed that increases
sow feed intake particularly during heat stress. The feed mix
is generally blended with complete animal feed at a ratio
based on a desired percentage of sodium sulfate decahydrate
in the animal feed. The complete animal feed can be, for
example, any number of commercially available animal feed
including Ultracare™L actation90,
Ultracare™ actation100, Ultracare™actation110 obtained
from Land O’Lakes Purina Feed. In some embodiments, the
feed mix composition may be combined with the desired
complete animal feed at a ratio of between about 25 pounds
per ton to about 75 pounds per ton of animal feed. In one
preferred embodiment, the feed mix composition is com-
bined with the animal feed at about 50 pounds per ton of
animal feed.

The feed intake enhancing animal feed of the present
invention includes sodium sulfate decahydrate at varying
concentrations. Generally, the concentration of the sodium
sulfate decahydrate in the animal feed is less than about 10
percent by weight. The concentration of the sodium sulfate
decahydrate in the animal feed can be between about 0.3
percent by weight to about 2.5 percent by weight. Preferably,
the concentration is between about 0.3 percent by weight and
1.25 percent by weight of animal feed and more preferably
the concentration is between about 0.6 percent by weight and
about 0.7 percent by weight.

The feed intake enhancing compositions are preferably
orally administered to the animals. The compositions can be
administered to a variety of agricultural lactating animals
such as cows, sows and the like. Preferably, the lactating
animals are sows. The use of sodium sulfate decahydrate to
increase feed intake in other animals is also within the scope
of this invention.

The feed intake enhancing compositions may be packaged
for future use. If the composition is to be packaged for future
use, it is preferable that the packaging be performed on the
same day that the sodium sulfate decahydrate is added to the
composition. Sodium sulfate decahydrate can release mois-
ture when exposed to heat, thus, allowing the compositions to
be exposed to heat for long periods, such as in bins, may result
in clumping.

The present invention also includes a method of feeding
lactating animals by providing the feed intake enhancing
animal feeds described above. The animals can be provided
the improved animal feed during farrowing. This intake
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enhancing animal feed can be used on a daily basis until the
end of lactation, i.e. weaning. The period from farrowing until
weaning (lactation period) can vary between about 14 days
and about 28 days. Currently, the lactation period is generally
between about 16 days and about 24 days. There is some
variability in the duration of the lactation period but the ani-
mal feed of the present invention can be fed to animals
throughout the lactation period whatever the duration.

The improved animal feed described above is provided to
sows ad libitum. Sows can generally consume, on average,
about 12 lbs of animal feed per day during the lactation
period. The amount of animal feed consumed by the sows
generally increases as the sow progresses through the lacta-
tion period. Preferably, the amount of animal feed consumed
by sows in the last days (after day 10) of the lactation period
is, on average, at least about 14 1lbs of animal feed per day.
More preferably, the amount of animal feed consumed by
sows in the last days of the lactation period is between about
14 Ibs of animal feed per day and about 28 Ibs of animal feed
per day.

With respect to Glauber salts, preferably, the sows con-
sume at least about 1.0 ounces per day of the glauber salts.
More preferably, the sows consume at least about 1.2 ounces
per day of the glauber salts.

The average daily feed intake (ADFI) of the sows generally
increases when the sows are provided with the feed intake
enhancing animal feed described above. Preferably, the ADFI
of the sows increases by at least about 5 percent and more
preferably, the ADFI ofthe sows increases by at least about 10
percent when compared to the ADFI of sows that are fed the
control animal feed, i.e. without the glauber salts.

The methods disclosed herein enhance the feed intake of
lactating animals particularly when the animals are subjected
to heat stress. Animals generally encounter heat stress during
the summer months when the ambient temperature of the
holding facility of sows increases. Heat stress, as used herein,
refers to conditions when the animals are at temperatures
greater than about 72° F. During heat stress, the feed intake of
the lactating animals decreases. FIG. 1 shows the feed intake
of lactating sows over the course of the year. The numbers
over the line indicates the number of litters that were used to
compile the data. The feed intake drops dramatically in June
with the onset of summer and starts increasing slowly after
September.

During conditions of heat stress, lactating animals are fed
the feed intake enhancing animal feed of the present inven-
tion. The animal feed with a sodium sulfate decahydrate
concentration of between about 0.3 percent by weight and
about 2.5 percent by weight can increase the feed intake of
lactating sows during the lactation period. The method
includes providing the improved animal feed ad libitum
throughout the lactation period.

The feed intake of the lactating sows during conditions of
heat stress increases with the addition of sodium sulfate
decahydrate in the animal feed. Preferably, the lactating sows
consume, on average, at least about 13 Ibs per day during the
last days of the lactation period. More preferably, the lactating
sSOwWs consume, on average, at least about 14 lbs per day
during the last days of the lactation period. In preferred
embodiments, the ADFI of the lactating sows increases by at
least about 5 percent and, in more preferred embodiments, by
at least about 10 percent when compared to the ADFI of sows
that are fed the control diet.

A method of making the improved animal feed is also
included in the present invention. The method includes incor-
porating sodium sulfate decahydrate into animal feed. The
concentration of the sodium sulfate decahydrate in the animal
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feed is as described above. Generally, the animal feed can be
made by combining the feed mix compositions described
above with a desired complete animal feed. The amount of the
feed mix composition combined with a ton of complete ani-
mal feed can vary but is generally between about 25 1bs of the
feed mix composition per ton of animal feed and about 75 Ibs
of the feed mix composition per ton of animal feed. In pre-
ferred embodiments, about 50 1bs of the feed mix composi-
tion is combined with about a ton of animal feed.

Compositions that include sodium sulfate decahydrate can
form clumps easily, particularly when exposed to heat. Pref-
erably, the feed intake enhancing compositions when com-
bined with the animal feed are substantially free of clumps. In
some embodiments, if the compositions includes clumps, the
clumps can be broken up by mechanical agitation, for
example, by hammer blows.

EXAMPLES
Example 1

This study was conducted to evaluate the effect of a
Glauber salt mix on sow lactation feed intake and on sow and
litter performance.

Procedures:

A total of 26 sows (GPK35; Monsanto Choice Genetics)
from two farrowing groups (13 sows per treatment) were
used. Sows were moved to the farrowing crates (d 109 of
gestation) and continued through lactation. Two dietary treat-
ments were evaluated and consisted of:

1) A corn control diet (Table 1) and,

2) A test diet as in (1) but with glauber salt premix

TABLE 1

Composition of experimental diets

Treatment

Control Test Diet (glauber salt)
Ingredient 1 2
Corn 61.28 60.03
Vegetable Protein 30.47 3047
Fat 3.33 3.33
Minerals and Vitamins 4.25 4.25
Lysine HCL 0.07 0.07
Antibiotics 0.5 0.5
Premix with 50% Glauber 0 1.25
Salts
Others (such as phytogenic 0.1 0.1
additives

100.00 100.00

All nutrients were supplied in the diets to meet or exceed
current requirements (NRC, 1998) for lactating sows. The
glauber salt premix was purchased from XF Enterprises Inc.
of Greeley, Colo. and included glauber salt, carrier, mineral
oil and mold inhibitor. Feed was provided according to sow’s
body condition on d 109 to farrowing. After parturition, sows
were fed ad libitum throughout lactation. Water was available
always. Feed intake and feed refusal were noted on a daily
basis. Sow weight and backfat measurements were recorded
ond 109 of gestation, within 24 hr after parturition and at the
weaning. Litter size and pig weight at birth and at weaning
were determined. When needed, cross-fostering was done
during the first 48-h after farrowing. Cross-fostered pigs were
weighed and the adjustments made to the donor and recipient
sows accordingly to ensure accurate litter load for the sows.
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Piglet mortality was also recorded. Wean to mating interval
for the sows was recorded. This trial was conducted during
the months of September to October.

Results:

Although differences in number of pigs weaned per sow
and pre-weaning mortality between treatment groups were
not statistically significant (P>0.1), sows receiving the diets
containing Glauber salts had numerically greater number of
pigs weaned (9.76 vs 10.52) and lower pre-weaning mortality
(21.3 vs 15.2) than sows receiving the control diet as shown in
Table 2 below.

TABLE 2
Effects of Glauber salts on litter performance
Treatment

Control Glauber Salt SEM
No. of sows 13 13
Parity 3.23 3.23
Lact. Length, d 19.9 19.6 0.36
Pigs after transfer 12.54 12.38 0.20
Pigs at WN® 9.76 10.52 042
Pre-WN Mort, % 213 15.2 3.35
LT WT after Tran, lb 39.6 39.6 1.27
LT WT at WN, [b*? 143 162¢ 7.48
LT WT gain, 1b? 104.27 123.28 7.48
Pig WT after Tran, lb 3.16 3.20 0.09
Pig WT at WN, 1b“® 14.7 154 0.36

"Number of pigs after transfer was used as covariance
“Lacatation length was used as covariance

LT wt after transfer was used as covariance

°Pig wt after transfer was used as covariance

Means in the same row with different superscript differ (P <0.1)

Feeding Glauber salts also improved (P<0.1) litter weaning
weights and litter weight gains.

Sows receiving the diet containing Glauber salts had
greater feed intake (11.4% improvements) than sows fed the
control diet as shown in Table 3 below. Daily feed intake from
day 1 through day 16 of lactation is shown in FI1G. 2. Sows fed
Glauber salts gained weight during lactation while sows
receiving the control diet lost weight (See Table 3).

TABLE 3
Effect of Glauber salts on sow performance
Treatment

Control Glauber Salt SEM
No. of sows, Ib 13 13
Parity 3.23 3.23
Sow wt at farrow, [b 583 559 21.9
Sow wt at wi, [b* 581 595 8.45
Sow wt at change, [b® -2.61 10.91 8.45
ADFI d 109-farrow 4.71 4.88 0.18
ADFId I-WN, Ib 14.03 15.63 0.837
Total feed intake lactation, 1b 279 304 0.867

¥ acatation length was used as covariance
“Sow wt at farrowing was used as covariance

The results of this study show that Glauber salts had an
effect on lactation feed intake, and on sow and litter perfor-
mance.

Example 2
This study was conducted to evaluate the effect of Glauber

salts at two room temperatures on lactation feed intake and on
sow and litter performance.
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Procedures:

Approximately, 120 sows (30 sows/trt) from three farrow-
ing groups were used (40 sows per farrowing group). Experi-
ment started when sows were moved to the farrowing crates

8
TABLE 5

Effect of Glauber salts and room temperature on sow performance

. . 82°F. 82°F 68°F 68°F.
(.=5-7 (.1ays before farrowing) and continued through lacFa- 5 Control  GS  Comtrol  GS SEM
tion. Dietary treatments were arranged as a 2x2 factorial with
two diets (with and without Glauber salts) and two room No. of sows, Ib 28 29 30 30
temperatures (68 and 82° F.). Specific treatments were: Parity 289 283 270 273
1) A corn control diet (Table 1) at 82° F. room temperature ZOW Wt at fmol‘g; b 2 ‘; 2 ; 8 2 ié 2 z g 12‘33
. ° ow wt at wn, X
2) Control diet plus Glauber salts (Table 1) at 82° F. room 10 ¢ o change, b*7  _1453 -19.14 604 1227 409
temperature Feed Intake d 109-farrow ~ 5.02 482 511  S11 0136
3) Control diet at 68° F. room temperature, and Total feed intake? 244 272 307 321 10.7
4) Control diet plus Glauber salts at 68° F. room tempera- FId 1-WN, 1b® 1291 1393 1581 1644 047
ture
. . . ¥ acatation length was used as covariance
Sows were housed in four farrowing rooms per farrowing 15 . . )
. A R N ow wt at farrowing was used as covariance
group with 10 farrowing crates per room. Ventilation in each 4R oom Temperature ffect P < 0.05
farrowing room was set to maintain 68° F. or 82° F. depending “Dict effect P < 0.08
on the treatment. The two dietary treatments were randomly
assigned to crates within each room. Sows housed at 82° F. had lower (temperature effect,
All nutrients were supplied in the diets to meet or exceed 20 P<0.05) daily feed intake (day 1 postfarrowing through wean-
current requirements (NRC, 1998) for lacta.tl.ng sows. Feed ing) than sows housed at 68° F., and sows receiving Glauber
was provided according to sow’s body condition on d 109 to salts had greater (diet effect, P<0.08) daily feed intakes than
farrowing. After parturition, sows were fed ad libitum sows receiving the control diet. The effect of Glauber salts on
thrdo?ghdoutfl‘sct?tlon. Watefi was aza%}abée glwgys. Fee.d Lntakg feed intake was greater in sows housed at 82° F. than in sows
and feed refusal were noted ona daily basis. Sow weightand 25 1,564 at 68° F. Daily feed intake from day 1 through day 16
backfat measurements were recorded on d 109 of gestation, . -
s o . . . of lactation is shown in FIG. 3.
within 24 hr after parturition and at weaning. Litter size and )
pig weight at birth and at weaning were determined. When Sow weight change was also affected by room temperature
needed, cross-fostering was done during the first 48-h after (Table 5). Sows at 82° F. fed glauber salts and the sows fed
farrowing. Cross-fostered pigs were weighed and the adjust- 30 control diet at 82° F. did not have a statistically significant
ments made to the donor and recipient sows accordingly to weight difference. However, when data was compiled from 5
ensure accurate litter load for the sows. Piglet mortality was different trials, as in Table 6, the sows at 82° F. fed glauber
also recorded. Wean to mating interval for the sows was salts had a greater litter weight gain than the sows fed control
gr ght g
recorded. diet at 82° F.
Room temperature had a negative effect on number of pigs 35
weaned and pre-weaning mortality as shown in Table 4. TABLE 6
TABLE 4 Litte(r5 Perfom}g.gc;(SZ" F./t]rin\;inrjonrtl;ent)
Zroups, - Sows/treatimen
Effect of Glauber salts and room temperature on litter performance 40 .
Control Test Diet SEM P value
82°F  8°F  68°F 68°F.
Control ~ GS  Controdl GS  SEM I;;it‘;f sows 3 2 0 3 ; 8
No. of sows o8 29 30 30 Lact. Length, d 19.3 19.4 0.204
Parity 289 283 270 273 Pigs after transfer 12.34 12.61 0.132
. . . . , 2
Lact. Length, d 18.9 19.5 194 195 030 45 Pigsat WN© 10-;,‘“ 10.738 0.20 0.04
Pigs after transfer 1246 1293 1263 1277  0.19 Pre-WN Mot, % 18. 13.68 1.65 0.05
Pigs at WNY 1038 1091 1117 1116 025 LT WT after Tran, b 384 3904 0.72
Pre-WN Mort, % 1777 1367 1152 1183 20 LTWT at WN, Ib 148" 156 3.23 0.11
LT WT after Tran, Ib 382 39.8 387 399 1.01 LT WT gain, Ib 109.5 116.8 3.23 0.11
ITWTatWN, b 151 155 163 164 418 Pig WT after Tran, Ib 3.16 3.14 0.06
LTWT gain, 6% 1117 1154 1235 1247 418 5o PigWTatWn,Ib 14.58 14.65 0.18
Pig WT after Tran, b 3.06 3.09 308 313 008 omber ot oo oh " S _
Pig WT at WN, [b® 14.45 1434 1458  14.58 0.27 LL”T:I 01 Plg:h"‘ <r “"‘T S was usec as covanance
actation length was used as covariance
“Number of pigs after transfer was used as covariance dLT whaffer transfer was used as covari.ance
¢l acatation length d : °Pig wt after transfer was used as covariance
gth was used as covariance P X Mot o
@[T wt after transfer was used as covariance 55 5Means 1.n the same row w?th d%fferent superscr?pt d?ffer P <0.05)
“Pig wt after transfer was used as covariance "Means in the same row with different superscript differ (P = 0.11)
/Room temperature effect P <0.05
The results of these studies indicate that high ambient
(e} 3 . . .
Sows housed at 82° F. weaned less pigs (P<0.05) andhad  (emperature decreases lactation feed intake and negatively
%gialt:ers pre-weaning m(o}i‘tallljty (P1<0'053 Lhan sgwsélzoou;ei a(; affects sow and litter performance. These results also suggest
- Sows recerving Glauber salts and housed at 827 I had 160 ¢ pe positive effect of Glauber salts on lactation feed
lower pre-weaning mortality and weaned more pigs than . - . .
. : o intake, and on sow and litter performance is greater during
sows receiving the control diet and housed at 82° F. Glauber . .
. . high ambient temperatures.
salts, however, had no effect on pre-weaning mortality or
number of plgs weaned per sow when sows were housed at Although the present invention has been described with
68° F. 65 reference to preferred embodiments, workers skilled in the art

Lactation feed intake was affected by room temperature as
shown in Table 5.

will recognize that changes may be made in form and detail
without departing from the spirit and scope of the invention.
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What is claimed is:

1. A method of feeding lactating sows experiencing heat
stress, comprising:

providing lactating sows an animal feed during conditions

otheat stress, the animal feed comprising sodium sulfate
decahydrate having a concentration between about 0.6
percent by weight of the feed and about 2.5 percent by
weight of the feed, the animal feed provided from far-
rowing to weaning.

2. The method of claim 1 wherein farrowing to weaning
comprises between about 14 days and about 28 days.

3. The method of claim 1 wherein the concentration of
sodium sulfate decahydrate in the animal feed is between 0.6
percent by weight of the feed and about 1.25 percent by
weight of the feed.

4. The method of claim 1 wherein the animal feed is pro-
vided ad libitum to the lactating sows.

5. The method of claim 4 wherein the sows consume on
average at least about 12 pounds of feed per day.

6. The method of claim 1 wherein the sows consume at
least about 1.2 ounces of sodium sulfate decahydrate per day.

7. The method of claim 1, wherein the animal feed is
provided to increase feed intake of the lactating sows.

8. The method of claim 7 wherein the average daily feed
intake of the sows is increased by at least about 5 percent.

9. The method of claim 7 wherein the average daily feed
intake of the sows is increased by at least about 10 percent.

10. The method of claim 7, further comprising observing
heat stress in the lactating sows prior to providing the animal
feed.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 19,237,759 Bl Page 1 of 1
APPLICATION NO. : 12/607603

DATED : January 19, 2016

INVENTORC(S) : Brenda de Rodas et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

SPECIFICATION

Column Line PTO Should Be

6 54 “ADFI d I-WN, 1b” -- ADFI d 1-WN, 1b --
[7" row in Table 3, first column]

7 45 “030” --0.30 --
[3™ row in Table 4, under column
SEM]

8 12 “Total feed intake®®” -- Total feed intake™ --
[7" row in Table 5, first column]

8 13 “F1d 1-WN, Ib*” --FI1d 1-WN, Ib* --
[8" row in Table 5, first column]

8 45 “10.738” --10.73% -
[5th row in Table 6, under column
Test Diet]

8 46 “13.68” - 13.6%--
[6th row in Table 6, under column
Test Diet]

Signed and Sealed this
Nineteenth Day of April, 2016

Decbatle X Loa

Michelle K. Lee
Director of the United States Patent and Trademark Office



